Antiviral drugs that target cellular proteins may play major roles in combating HIV resistance.
Despite the significant progresses made in antiretroviral therapy, current drugs still cannot cure or prevent HIV infection. And all drugs continue to select for drug-resistant HIV strains. Consequently, new antiretroviral drugs are constantly being developed. To ensure safety, these drugs are usually designed to inhibit viral proteins. But cellular proteins are also emerging as potential targets for new antiretroviral drugs. Two drugs that target cellular proteins inhibit HIV replication in vitro, hydroxyurea (HU) and pharmacological cyclin-dependent kinase inhibitors (PCIs). HU has been tested in clinical trials, commonly in combination therapies. PCIs, which are newer drugs, have just started to be tested in animal models of HIV-induced disease. Herein, we will review the HIV replication cycle and discuss the biological causes why strains resistant to antiviral drugs are so easily selected for. We will then discuss current antiretroviral drugs and HU before focusing on PCIs. PCIs have demonstrated to be effective against wild-type and drug-resistant strains of HIV in vitro, while selecting for no drug resistance. PCIs are additive with conventional antiviral drugs against herpes simplex virus, which suggests that they could also be additive with antiretroviral drugs. Since PCIs are proving surprisingly safe in human clinical trials (against cancer), they may be developed as clinical antiretroviral drugs in the near future. Recent and exciting studies indicate that PCIs ameliorate the pathogenesis of an animal model of HIV-induced nephropathy. We can expect that the full potential of PCIs as antiretroviral drugs will be explored in the coming years.